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I EXECUTIVE SUMMARY

Harding Lawson Associates (HLA) has conducted a verification
study of seven potentially contaminated waste disposal sites at the
Naval Construction Battalion Center at Gulfport, Mississippi (NCBC
Gulfport) or the Activity. This work was performed at the direction
of the Department of the Navy, Southern Division Naval Facilities
Engineering Cammand (SODIV), under the Naval Assessment and Control of

Installation Pollutants (NACIP) program.

Six potentially contaminated sites were recommended for veri-
fication study at NCBC Gulfport during the Initial Assessment Study
(IAS) previously performed by Envirodyne Engineers, Inc. In general,
the potentially contaminated sites included abandoned landfill/waste
disposal areas, fire fighting training areas and hazardous materials

storage areas.

The Verification Work Plan for NCBC Gulfport was dewveloped by HLA
to include the six recammended sites and one additional site recom-
mended by HLA. The Si’t;e Specific Job Health and Safety Plan for the
verification study at NCBC Gulfport was developed by HLA to meet the

requirements of the work plan. Both plans were approwved by SODIV.
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The field investigation was conducted from March 5, 1987 to May
5, 1987. Work performed during the field investigation included site
reconnaissance, surface geophysical surveys, soil borings and sam-
pling, groundwater monitoring well installations, and sediment, soil
and water sampling. Laboratory chemical analyses were performed from
March 26, 1987 to June 5, 1987, on.sediment, soil, surface water and
groundwater samples. A laboratory quality assurance/quality control

report was prepared for the chemical analyses.

Results of the verification study at NCBC Gulfport indicate that
a Characterization Study will not be required at any of the seven iden-

tified sites. Some additional work is recommended at certain sites, as

an extension of the Verification Phase. In the event that results from
the additional Verification Studies indicate contamination, a Charac-
terization Study could be recammended at that time. The following are

significant findings from HLA's investigation at NCBC Gulfport:

1. Regional groundwater flow (downgradient) in the surficial
aquifer is generally presumed to the south as stated by the
IAS report and several other researchers. However, observed
local groundwater flow (downgradient) in the vicinity of the
seven sites®investigated at NCBC Gulfport, is apparently
toward Canal No. 1 and generally to the north.

2. Surface water flow at NCBC Gulfport is generally to the
north via Canal No. 1. Numerous minor tributary streams and
ditches drain NCBC Gulfport and flow into Camal No. 1. Sur-
face water flow rates are generally very low or stagnant but
increase samewhat in response to precipitation events.
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3. The direction of surface water flow and groundwater flow in
the surficial aquifer generally coincide, suggesting a close
interrelationship between surface water and shallow ground-
water at NCBC Gulfport.

4. No significant chemical contamination of the Activity potable
wells is indicated. Phase separated hydrocarbon, possibly
lubricating o0il, was observed in Activity Wells Nos. 2 through
5. Very low comcentrations of organic oontaminants were
detected in all wells, as well as at one location in the base
potable water supply system. In particular, very low concen-
trations of toluene were detected in all Activity potable
wells. Confirmation of the comcentrations and identification
of possible sources of the phase separated hydrocarbon and
organic contaminants is recommended,

5. No significant chemical contamination was indicated by the
laboratory analyses of sediment, so0il and water samples from
Sites 1, 2, and 6; however, very low concentrations of organic
contaninants and metals were detected in one groundwater
monitoring well at each site. Confimation of the concentra-
tions and identification of possible sources of these organic
contaminants is recommended.

6. No significant chemical contamination was indicated by the
laboratory analyses of sediment, soil and water samples from
Sites 3, 4, and 5. No organic contaminants were detected
above their anmalytical method detection limit.

Based on the findings of our field and laboratory inwvestigation
and the stated goals of the NACIP program, we recommend the following
additiomal tasks be perfommed, as a continuation of the Verification

Phase of the Confirmation Study.

1. All Activity potable wells (Well Nos. 1 through 5) should be
resampled including sampling of phase separated hydrocarbon
previously observed in each well. Chemical analysis of
grourdwater should include all constituents specified in the
Verification Work Plan, in particular, EPA priority pollu-
tants (Methods 624 and 625). Hydrocarbons samples should be
analyzed for toluene and other solvents.

2. The phase separated hydrocarbon observed in each well should
be removed from the groundwater surface and its source should
be identified. 1In the interim, the operation of the potable
wells should not cause excessive drawdown in any well and the
possible pumpage of hydrocarbon by the well pumps.

-3 -
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Additionmal groundwater monitoring wells should be installed at
Sites 1 through 5. The direction of groundwater flow in the
surficial aquifer was different than anticipated when the
groundwater monitoring well network was originally conceived.
Due to the extent of each site, additiomal wells should be
located downgradient of the landfill/waste disposal areas.
Prior to selection of additiomal groundwater monitoring well
locations, quarterly monitoring of groundwater levels in
existing wells is recommended, to characterize the seasomal
groundwater flow regime in the surficial aquifer. Based on the
groundwater data collected in the spring of 1987, for Sites 2,
5, amd 7, the additional wells should be located generally to
the west of the sites. Por Sites 3 and 4, the additional wells
should be located generally to the north, and for Site 1, to
the northwest. All groundwater monitoring wells should be con-
structed according to the specifications of the Verification
Work Plan.

Concurrent with installation of additional groundwater moni-
toring wells, geotechnical and/or hydrogeological inwvestiga-
tions are recommerded to characterize the underlying clay.

The additional groundwater monitoring wells installed at Sites
1 through 5 should be developed and sampled according to speci-
fications in the work plan. Chemical analyses of groundwater
should include all constituents specified in the Verification
work Plan.

All existing groundwater monitoring wells at Sites 1, 2, and 6
should be resampled. Chemical amalyses of grourdwater should
include all constituents specified in the Verification Work
Plan.

After the new and existing wells are sampled and analyzed, a
risk assessment, based on water «ality standards, is
recommended, using all Activity groundwater chemistry data.

Decontamination water sources (base potable water and com-
mercially available deionized water) should be resampled.
Chemical amalyses of the water should include all consti-
tuents specified in the Verification Work Plan. During the
oourse of any additional field inwvestigations, alternate
sources of decontamination water should be used.

All drill cuttings, well development, and sampling and decon-
tamination wastewater temporarily stored in drums at NCBC
Gulfport should be disposed of properly. All waste/materials
generated during past field investigations should be considered
nonhazardous wastes and should be handled by NCBC Gulfport
acoording to their normal disposal procedures.

-4 -
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II INTRODUCTION

This report presents the findings of the NACIP Verification Study

at NCBC Gulfport, Mississippi (see Plate 1), which was performed under

the NACIP program. This work was performed for SODIV under USN Con-

tract N62467-85-D-0637 original, and Amendment Nos. 1, 2, 5, ard 6.

A. Background Information

As defined in the NACIP program, Verification is the first step
in a Confirmation Study. The purpose of Verification is "to detemine
whether specific toxic and hazardous materials identified in the IAS

are present in concentrations considered to be hazardous."

The IAS for NCBC Gulfport was performed for the Naval Energy and
Enviroment Support Activity (NEESA) by Envirodyne Engineers, Inc.
(Envirodyne, 1985). Nine potentially contaminated sites were identi-
fied, including abandoned landfill/waste disposal areas, fire fighting
training areas and hazardous materials storage areas. SixX of the nine
sites (Sites 1 through 6) were recommended for Confirmation Study under
the NACIP program. 'I‘hre; sites (Sites 7 through 9) were not recom-
mended for Confimmation Study. Site 8 is already under remedial
action by the U.S. Air Force, and is not included in the scope of the
Confirmmation Study. HLA recommended that Site 7 be investigated based

on its proximity to Site 2 and the relative ease of incorporating it
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into the field effort. Detailed descriptions of the identified sites
and their respective histories are presented in the IAS report

(Envirodyne, 1985).

HLA submitted the Final Verification Work Plan for NCBC Gulfport
to SODIV for approval on Jamiary 13, 1987 (BLA, 1987a). Field investi-
gations at these potentially contaminated sites required development
of a comprehensive site safety and health monitoring plan. HLA sub-
mitted the Final Site Specific Job Health and Safety Plan for NCBC
Gulfport, including our Generic Health and Safety Plan, to SODIV for
approval on February 20, 1987 (HLA, 1987b). The work and safety plans
were gpproved by SODIV and notice to proceed with the Verification
Study was verbally issued on February 20, 1987. .

During the course of the investigation, Amendments No. 5 and 6 to
the original contract were authorized. 1In general, these amendments
expanded the scope of the services originally proposed to include
additional chemical analyses of groundwater samples, collection of
additional groundwaf:er samples, additional surface geophysical sur-
weys, and execution‘? of all field efforts at higher levels of personal
protection than originally proposed (HLA, 1987b). The change in scope

of services was made to satisfy EPA and SODIV requirements for chemical

analyses and job safety, respectively.
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B. Scope of Services

The purpose of this inwvestigation was to verify the existence of
potential contamination at various past waste disposal sites at the
Activity. Geophysical investigations were performed to approximately
delineate the boundaries of subsurface areas containing possible con-
taminants and relatively high concentrations of metal (i.e., abandoned
landfill areas). The surficial aquifer and potable water supply wells
were sampled for the presence of suspected contaminants, and selected
surface areas were sampled for possible contamination. The scope of
services for this investigation included:

1. Performing a site reconnaissance to identify physiéal fea-

tures of the site and set up geophysical survey grids;

2. Geophysical surveying with a Scintrex-IGS combination magnet-

ometer system and VLF (very low frequency) electromagnetic
sensor, and a Geonics EM-31D Electromagnetic unit;

3. Installing eighteen 2-inch-diameter groundwater monitoring
wells;

4, Measuring depth to groundwater surface and collecting ground-
water samples from groundwater monitoring wells and potable
water supply wells;

5. Collecting sediment, soil and surface water samples from
selected areas;

6. Analyzing samples for selected chemical amd physical para-
meters, and U.S. Enviromental Protection Agency (EPA)
priority pollutants specified in the final work plan; and

7. Interpreting and reporting the findings, including recommen-
dations for any additional investigations.
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III FIELD METHODS AND PROCEDURES

A. Site Reconnaissance

Site reconnaissance was conducted at each site at the Activity
during the period from March 5, to March 12, 1987. Site reconnais-
sance included identifying site boundaries, noting physical features,
selecting locations for borings/groundwater monitoring wells, and
selecting locations for sediment, soil and surface water sampling.
Five Activity potable water wells and two Activity production water
wells were also examined for suitability for groundwater sampling

(i.e., pumping equipment, sampling points, etc.).

Sites 1 through 7 and 9 are located on the west side of NCBC
Gulfport, as shown on Plate 2. One Activity potable well and the two
Activity production wells are also shown on Plate 2. The other Acti-
vity potable wells are in the central and eastern portions of NCBC

Gulfport.

The estimated site boundaries were located in the field and
existing vegetative oéver were noted. The estimated boundaries and
vegetative cover were compared with historical aerial photographs
(Department of the Navy, 1986) and maps presented in the IAS. Geo-
physical survey grids were adjusted to cover known areas of concern.
Distances between land features (such as streets) and grid stakes were

noted to locate geophysical data on site maps.

-8 -
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Boring/groundwater monitoring well locations were initially
selected according to information presented in the Verification Work
Plan. Locations were adjusted as needed to provide complete geologic
and hydrogeologic information and to provide better accessibility. The
locations were checked for underground utilities and buried metal, and

were reviewed and approved by NCBC Gulfport personnel.

Sediment, soil, and surface water sampling locations were selected
in areas believed to best identify any possible zones of surficial con-
§
tamination. Distances between land features (such as bridges) and sam-

ple locations were noted to identify the locations on site maps.

On March 12, 1987, prior to the start of intrusive field inves-
tigations, all boring/monitoring well and sampling locations were
reviewed in the field and approved by SODIV and the Mississippi

Department of Natural Resources, Bureau of Pollution Control (MBPC).

The results of the site reconnaissance are discussed on a

site-by-site basis in Section VI.

B. Surface Geophysical Survey

A surface geophysical survey was conducted, concurrent with the
site reconnaissance, from March 5 to March 12, 1987, at seven poten-
tially contaminated sites at NCBC Gulfport. The objectiwes of the

survey were to attempt to better define the lateral extent of each

-9 -
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landfill/waste disposal area, and to delineate any localized areas
within each landfill/disposal area where relatively high concentra-
tions of buried ferrous metal exist. 1Initially, the survey grids were
based on the approximate locations and configurations of the abandoned
landfill/waste disposal areas presented in the IAS report (Envirodyne,
1985). The configurations of the survey grids at each site are shown
on Plates 5, 7, 8, 10, 12, 14, and 16. The site conditions ranged
from open areas (Sites 3, 4, 5 and 6) to actiwve facilities (Sites 1,

3, 5, and 7) to woodlands (Site 2).

The primary instrument selected for this survey was the Scintrex-

IGS (Integrated Geophysical System) with magnetometer and VLF (Very

Low Frequency) sensors. This unit is operated by one person and is
compact, allowing easy access and operation in dense wvegetation. The
magnetometer was used to identify the presence of ferrous metal objects
(such as steel drums possibly containing hazardous materials) and the
VLF was used to locate changes in soil conductivity, possibly repre-
senting the difference between former landfill (significantly dis-
turbed) material and n«;tural soil. 1In addition, a Geonics Model EM-31
Electromagnetic Terrain Conductivity Meter was used to perform utility/
buried metal clearance at all proposed boring/groundwater monitoring

well locations.

-10 -
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Initially, a 50-foot by 50-foot grid was established at Sites 1
through 6, where intrusive field inwvestigations were planned. A
100-foot by 100-foot gqrid was established at Site 7, where no intru-
sive field investigations were planned. The 50-foot by 50-foot grid
was selected for Sites 1 through 6 to provide sufficient data spacing
to better define the areas of interest on a cost-effective basis. The
100-foot by 100-foot grid was selected for Site 7 to provide a broad
data spacing, which was considered suitable for the general screening
needed at this site. The owverall dimensions of each grid generally
extended from 50 to 200 feet beyond the reported site boundaries to
account for uncertainty in boundary locations and provide local back-

ground data.

Each site was surveyed with the Scintrex-IGS, collecting both
magnetameter and VLF data at all grid intersection points. The data
for each site was recorded and tabulated, and maps showing trends and
anomalous geophysical data were developed. These data and maps are
included in the report. All prospective boring/ well locations were
investigated with the EM-31 to verify that each location was clear of
subsurface utilities ant!; buried metal. Detailed descriptions of equip-
ment, field techniques, and data analysis used during the surface
geophysical surveys are presented in Appendix A-l1. The results of the

survey are discussed on a site-by-site basis in Section VI.

- 11 -
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c. Soil Borings and Sampling

Drilling and sampling activities were conducted from March 12, to
March 22, 1987. Southwestern Laboratories, Inc. (SWL) of Houston,
Texas, provided subcontract drilling, soil sampling and groundwater
monitoring well installation services under HLA's direction at NCBC
Gulfport. The locations of borings/groundwater monitoring wells at

each site are shown on Plates 4, 6, 9, 11, 13, and 15.

Soil boring depths ranged from approximately 15 feet to 30 feet
below the ground surface. All borings penetrated alluvium, generally
interbedded silts, silty sands and sands. The lower part of each
boring generally penetrated a poorly-sorted sand and was termminated in

clay.

The borings were advanced by a truck-mounted rig using hollow-
stem auger techniques; samples were obtained continuously and/or at
5-foot intervals with a split core barrel or a split-spoon sampler.
Each borehole was logged by HLA's field geologist/engineer according
to the Unified Soil Classification System (ASTM D 3487-85 and D
2488-84). All drilliri; and sampling equipment were thoroughly decon-
taminated prior to the start of drilling activities at each boring/
groundwater monitoring well location. All soil samples were scanned
in the field with an HNu Systems, Inc. Photoionization Detector (HNu)

for wvolatile organic vapors. Samples with no detectable volatile

- 12 -
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organic vapors were placed in clean containers, labeled, and trans-
ported to HLA's laboratory in Houston, Texas. Samples containing
detectable volatile organic vapors were sealed in clean sample jars,
chilled and shipped in coolers to JIC Envirommental Consultants (JTC),
Rockville, Maryland, for possible analysis pending receipt of results
from the specified sediment, soil and water analyses. Detailed
descriptions of equipment and field techniques, including logging and
decontamination procedures, used during soil boring and sampling are

presented in Appendix A-2.

D. Groundwater Monitoring Well Installation

Groundwater monitoring wells were installed in all boreholes con-
current with drilling and sampling operations, from March 12 to March
26, 1987. All wells were installed in acocordance with the specifica-
tions for well installation provided by SODIV and included in the

Verification Work Plan.

The groundwater monitoring wells were installed using a 2-inch-
diameter PVC screen and blank casing with a medium sand (ASTM D 422)
filter pack, bentonite ‘;eal and cement-bentonite grout. Steel casings
and concrete pads were installed at each wellhead to protect the above

grade PVC well casing. In areas of heavy wehicular traffic, four

- 13 -
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concrete-filled steel posts were installed around the well for addi-
tional protection. Well construction details and descriptions of
subsurface conditions encountered for each groundwater monitoring well

are summarized in Table 1 and included in Appendix C.

All groundwater monitoring wells were developed by pumping with a
reciprocating diaphragm pump to remove any fine-grained sediments
introduced into the wellbore during drilling and well installation to
ensure water lewvel response in the well coincides with aquifer water
level response. Prior to groundwater sampling, minor amounts of
sediments were observed in each well. These sediments were a result

of earlier well dewlopment. The sediments were removed during

presampling bailing and pumping. All well dewvelopment equipment was
decontaminated prior to pumping at each well. Groundwater levels were
measured on March 30, 1987, and groundwater elevations were computed

for each groundwater monitoring well.

Detailed descriptions of field techniques and equipment used
during groundwater mopitoring well installation and development are

presented in Appendix .A—3.

- 14-_
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Groundwater monitoring well locations and top-of-casing elevations
were surveyed by a Mississippi state registered land surveyor (R.L.S.).
Horizontal coordinates for the wells are tied to the Mississippi State
Plane. Elevations for the wells are referenced to National Geodetic

Vertical Datum (NGVD).

E. Sediment, Soil, and Water Sampling

Sampling activities were conducted from March 26 to March 30,
1987. JIC perfommed chemical analyses of the sediment, soil, and
water samples. Selected additional samples were obtained on April 7,
and May 4, 1987 to replace samples that were damaged or disturbed

during shipment.

Sediment and surface water samples were collected from drainage
ditches and ponds adjacent to the investigation sites (Sites 1 through
6). Two soil samples were collected from areas adjacent to abandoned
burn pits (Site 6). Groundwater samples were collected from five
Activity potable water wells (Well Nos. 1 through 5) and the eighteen
groundwater monitoring wells (Sites 1 through 7). Sampling locations
at each site are shown"on Plates 4, 6, 9, 11, 13, and 15. Detailed
descriptions of field techniques and equipment used during sediment,

soil and water sampling are presented in Appendix A-4.

- 15 -
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F. Quality Assurance/Quality Control

Rigorous quality control procedures were employed during field
and laboratory inwestigations to ensure that data obtained from field
activities and sample analyses were accurate, consistent and repre-

sentative of actual site conditions.

During site reconnaissance, distance and direction between land
features (such as streets and bridges) and grid stakes were measured
with a 200-foot fiberglass surveyor's tape and a hand held compass to

aid in properly locating geophysical data on site maps.

The Scintrex-IGS unit was tested by the subcontract equipment
supplier before and after this project by traversing a natural gas
pipeline and comparing data with that obtained by previous traverses
with the same unit and several other units. The Geonics Model EM-31
unit was tested before and after this project by traversing three
different test areas and comparing data with that obtained from
traverses made by seven different new Geonics Model EM-3l units.

During geophysicai surveying, two sets of VLF measurements were
made from two different transmitters set at two different frequencies
at each survey station. Each set of VLF field data was printed out
and analyzed daily to identify possible errors in procedures and to
evaluate any areas showing unusual measurements. The most accurate

and consistent baseline and station VLF data set was selected for

- 16 -
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analysis at each site. Baselines located beyond site boundaries were
used as a base station to double~check instruments for drift or

interference.

During drilling and sampling, all soil samples were examined by
two HLA field personnel and logged in the field in accordance with the

Unified Soil Classification System.

During well installation, depth measurements (such as well depth,
top of filter pack, etc.) were made using a weighted 50-foot fiber-
glass surveyor's tape and recorded for each groundwater monitoring
well installation. Groundwater level measurements were obtained with

a QED Enviromment Systems, Inc. Model 6000 Static Water Level meter.

Repeated field measurements of temperature, pH and specific
conductance were obtained during presampling purging of the well to
ensure consistency in samples. Samples were immediately labeled in
the field and chain~of-custody forms were prepared. Whenever pos-
sible, samples were co}lected and shipped on the same day. In the
event the analytical lé’boratory could not receive shipments on a given
day, samples were collected and held on ice for a maximum of one day
prior to shipping. Copies of the chain-of-custody records, which were

shipped with each set of samples are included in Appendix F.

- 17 -
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During all field activities, all equipment and instruments were
thoroughly decontaminated prior to use at any well or sampling loca-
tions. Additional decontamination procedures were performed between

each investigation site.

Detailed descriptions of field QA/QC procedures are included in

Appendix A.

~ 18 -
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IV LABORATORY METHODS AND PROCEDURES

All chemical analyses were performed at JIC's Rockville, Maryland
laboratory according to U.S. EPA-approved standard procedures. All
analytical work was performed in accordance with the JTC QA/QC Plan
(JTC, 1987) which included specifications for chain-of-custody, routine
duplicate tests, spikes, control samples, trip blanks, and performance
and system audits. JTC was certified by NEESA under the NACIP program
to provide analytical services on this U.S. Navy project. This certi-

fication was performed by Martin Marietta Energy Systems, Inc.

A. Chemical Analysis

Sediment, soil and water samples collected at NCBC Gulfport were
analyzed for the parameters specified in the amended Final Verification
Work Plan (HLA, 1987a) and are listed in Table 2. The .;nalytical
methods used on each sample were in accordance with U.S. EPA or other
accepted analytical procedures, as listed in Table 2. Volatile, and
acid and base-neutral extractable organics, and pesticides/PCB's
analyzed are from the U.S. EPA Priority Pollutant Series. Detection

limits for each analytical procedure are also included in Table 2.

B. Quality Assurance/Quality Control

All analytical procedures followed QA/QC quidelines dewveloped by
JIC. Each sample was clearly labeled and documented on chain-of-

custody forms. Daily equipment calibration was performed to verify
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proper performance. Selected methods were tested for applicability
and proper performance. Method reliability was continually checked
throughout the analyses by periodically testing method duplicates,

method blanks, matrix spikes, and matrix spike duplicates (JTC, 1987b).

Results of the laboratory analyses were reviewed and randomly
checked by the Laboratory Director and then submitted to the Quality
Assurance Officer for inspection. All notebooks, charts, printouts,
and review logs associated with the analyses were catalogued and filed

for future inspection, if required.

A copy of the final QA/QC report for laboratory analyses is

included in Appendix E.

Blank samples and samples of water used for decontamination were
collected on April 7, 1987, during the first tesérnpling effort and
shipped with other samples to check for cross-contamination. Results
of the chemical analyses for the field and laboratory QA/QC samples
are summarized in Table 3. Camplete chemical analysis results for

field and laboratory QA/QC samples are included in Appendix D.

Elevated concentrations of chloroform and dichlorobromomethane
were detected in the Decon 1 sample. Decon 1 was collected from a
construction water standpipe supplied by the base potable water

system. These elevated concentrations could be a by-product of the
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base water treatment system (i.e., reaction of organic carbon in
groundwater with chlorine from water treatment). Resampling of Decon
1 is recammended to wverify the initial contaminant concentrations

detected.

Elevated concentrations of toluene were detected in the Decon 2
sample., Decon 2 was collected from commercially available, bottled
deionized water. No apparent explanation is available for the pre-
sence of toluene in a deionized water sample. This is most likely a
samplil:xg artifact. Resampling of Decon 2 is recommended to wverify the
contaminant concentration detected. The most 1likely approach to
accurately resample Decon 2 would be to obtain samples of the same

commercial brand deionized water from the same retail store.

The elevated contaminant concentrations in the decontamination
waters (Decon 1 and Decon 2) have apparently had no effect on the
reported results of the chemical analyses of groundwater samples. In
the event additional field inwvestigations are conducted at NCBC,
alternate sources of decontamination water (Decon 1 and Decon 2) are
recamended, pending ‘;esampling and confirmation of the original

sources.
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V REGIONAL GEOLOGY AND HYDROLOGY

A. Geology
Three broad divisions of land-forms, the long leaf pine hills,

the coastal pine meadows and the alluvial plains of the larger
streams, exist along the Gulf coastal plains (Brown, 1944). The
coastal pine meadows, which consist of the Pamlico plain and recent
beach and eolian deposits, are of primary interest in the Gulfport
area. The plain is nearly flat or gently undulating and locally

swampy .

The uppermost stratigraphic formations in the region are the

Pleistocene and Recent Alluvium, the Pleistocene Pamlico Sand, and
Low and High Terrace Deposits, and Citronelle Formation. These upper
units are underlain by the Pliocene and Pleistocene Graham Ferry
Formation, and the Miocene Pascagoula and Hattiesburg Formations, and
Catahoula Sandstone. Table 4 summarizes the geologic formations found

in the Gulfport area (Brown, 1944).

B. Surface Water

Surface runoff in the area is collected and transported to the
Gulf of Mexico via streams and bayous, a camal and ditches. Most of
the runoff from NCBC Gulfport is collected by a system of ditches
which primarily discharge into Camal No. 1, which subsequently drains

north off the base to Turkey Creek. The eastern portion of the NCBC
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Gulfport drains to Brickyard Bayou. Some runoff from the southern
portion of NCBC Gulfport drains into the Gulfport sewer system.
Flooding is a potential hazard in the floodplains adjacent to the
streams and their tributaries in the area. Most of the major streams
have unusually wide, flood plains that represent ancestral streams

which were larger than the present day streams (Shows, 1970).

In general, surface waters in the area are of good quality, with
low total dissolved solids, low iron content, and a pH between 4.5 and
7 (Shows, 1970). Pollution is a problem on some streams and has been
attributed to o¢il production, industrial wastes and improper sewage

treatment.

C. Groundwater

The surficial aquifer in the Gulfport area consists of Pamlico
sand, and Recent deposits ranging in thickness up to 100 feet (Brown,
1944). The water bearing units are underlain by clay and silt in the
lower portions of the Pamlico plain. The surficial aquifer is
unconfined, and contains water of generally poor quality.

The deeper groundwater has been divided into two major systems:
(1) the Citronelle Formation and, (2) the Miocene aaquifer system,
which is composed of the Graham Ferry, Pascagoula, Hattiesburg and

Catahoula Formations (Shows, 1970). The Citrornelle is unconfined owver
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most of Mississippi. However, in the extreme southern portion of the
state (i.e., the Gulfport area), the unit is confined. The Miocene

system is confined and consists of irreqular sand layers.

Water from the Citronelle aquifer is generally of good auality,
ranging from soft to moderately hard, with a low pH, and a low mineral
content (Shows, 1970). The Miocene aquifers have soft, acidic to
alkaline waters of good quality with low to moderate total mineral
content. In some areas, a high iron content has been observed in
various aquifers. In much of Southern Mississippi, saltwater intru-
sion has occurred in the lower Miocene aquifers. The base of the
fresh water in the Gulfport area is approximately 2,500 feet below sea

level.

The Citronelle Formation is the shallowest significant source of
water. Many domestic and municipal water wells are completed in this
aquifer (Shows, 1970). However, in the coastal region, much higher
yields can be obtained from the Miocene aquifers and the majority of

the wells in this area . are completed in the Miocene system.
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VI LOCAL GEOLOGY AND HYDRQLOGY

A. Geology
Strata encountered during the drilling program at NCBC Gulfport

consisted of unconsolidated sediments. The uppermost water-bearing
stratum is a tan, gray and brown sand unit with varying amounts of
clay and silt. This unit generally was encountered at the ground
surface (except where covered with several inches of topsoil). The
sand layer extends to depths ranging from 13 feet at groundwater
monitoring well GPT-2-3 to 30 feet at well GPT-2-1. Descriptions and
observed thicknesses of this unit generally agree with those previously
developed for the Pamlico Sand. A soft, fat clay with varying amounts

of sand underlies the sand unit.

The clay layer was dgenerally massive, very moist and plastic,
with no evidence of blocky structure. It appears to be an impermeable
or semi-permeable layer limiting downward groundwater movement. All
borings were terminated within three feet after encountering this unit
except boring GPT-3-1 wt}ich extended 13.6 feet into the clay to obtain
an estimate of the thic?mess of the clay. All groundwater monitoring
wells were completed in the sand unit. 1In general, a portion of the
screened interval of each well, about one to two feet, extended into
the underlying clay layer. About 13 feet of the screened interval of

well GPT-3-1 extended into the clay layer.
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B. Surface Water

Surface water movement at the area of investigation is generally
to the north in the primary channels or ditches (see Plate 2). Most
drainage in the tributary streams and ditches is to the west, except
for Sites 2 and 3. At Site 2, drainage is to the south, then west to
Canal No. 1. At Site 3, drainage is to the east to Canal No. 1.
Topographic relief is only a few feet in the area of investigation and
surface water flow rates are very low or stagnant. During periods of

heavy rainfall, flow rates increase but remain relatively low.

C. Groundwater

1. surficial Aquifer

Unconfined groundwater conditions were observed in the upper

water-bearing unit at NCBC Gulfport. Groundwater elevations in the
eighteen groundwater monitoring wells, measured on March 30, 1987,
ranged from 18.20 to 25.25 feet NGVD (see Table 5). These measure-
ments were taken within a three hour period, thereby minimizing
influences to the groundwater surface that might be caused by tidal
changes, barometric pressure changes and/or daily precipitation.
Groundwater levels obéerved in ten of the eighteen wells were above
the screened interval for the respective wells. The groundwater
levels observed were considered to be above normal, most likely due to
heavy precipitation for several weeks prior to measurement. A ground-

water surface map for the surficial aquifer was developed for the
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March 30, 1987 data (see Plate 3). In general, shallow groundwater
flow in the western part of NCBC Gulfport is toward Canal No. 1 and
then subsequently to the north. Apparently the surficial aquifer is

closely interrelated with surface water bodies at NCBC Gulfport.

At this time, no published data were available on groundwater
elevations or water quality of the surficial aquifer in the Gulfport
area. Consequently, we were unable to compare the data obtained
during our field investigations with any published 1literature.
However, the United States Geological survey (USGS) is completing a
reconnaissance study of shallow groundwater in the Gulf Coastal Plain
of Mississippi as part of the USGS Toxic Waste-Groundwater Contami-
nation Program. The results will be published in 1988 in Water
Resources - Investigation Report 86-4325, entitled "A Reconnaissance
Study of Related Land Use and Groundwater Quality in the Gulf Coastal

Plain of Louisiana and Mississippi."”

2. Citronelle Formation

confined groundwater conditions generally exist in the
Citronelle Formation nea'r NCBC Gulfport. This aquifer consists of
mostly quartz sand, chert gravel, and lenses and layers of clay.
Water quality in the Citronelle aquifer is described as generally good

with isolated areas of saltwater intrusion (Shows, 1970).
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Brown (1944) indicated that the Citronelle Formation was not
encountered in Well Nos. 1 through 3 at NCBC Gulfport. Consequently
no potable or production wells at NCBC Gulfport are presumed completed

in the Citronelle Formation.

3. Miocene Aquifer

Confined groundwater conditions exist in the Miocene aquifer
system beneath NCBC Gulfport. This aquifer consists of thick beds of
gravel or sand with clay layers separating the beds. Water quality in
the Miocene aquifer system is described as generally good with

excessive iron in places (Shows, 1970).

Brown (1944) indicated that Well Nos. 1 through 3 at NCBC

Gulfport were completed in the Graham Ferry and Pascagoula Formations.

A total of seven wells, five potable (i.e., water supply) and two
production (i.e., construction and irrigation), at NCBC Gulfport are
probably completed in the Miocene aquifer system. The five potable
wells [Well Nos. 1 (Bldg. 181), 2 (Bldg. 182), 3 (Bldg. 183), 4 (Bldg.
416), and 5 (Bldg. 417)] are located in the central and northeastern
sections of NCBC Gulf;)ort, with the exception of Well No. 3 which is
located adjacent to Site 1 (see Plate 2). The two production wells
are located in the western section of NCBC Gulfport (see Plate 2).
One is located in the vicinity of the asphalt plant south of Site 4
and the other is located west of the pond used to irrigate the golf

course, in the far northwest corner of NCBC Gulfport.
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Water samples were collected from each of the five potable
wells by HLA personnel on March 27, 1987. Groundwater depths measured
before sampling ranged from 40 to 82 feet below the well head. Ground-
water level measurements were difficult to obtain due to accumulation
of phase separated hydrocarbon, apparently lubricating oil from the
pumping equipment, on the groundwater surface in each well. Measure-
ments were made using a water level indicator, or using an airline
installed in the well, where available. Groundwater levels are con-
sidered relatively inaccurate due to hydrocarbon on the water surface

in the well bore.

After groundwater levels were measured, the wells were pumped
¢t normal production rates ranging from about 450 to 850 gallons per
minute (gpm) for about 15 minutes to remove standing water from the
well bore. During pumping, the field temperature, pH, and specific
conductance were measured to ensure collection of consistent water
samples. No hydrocarbon was observed in the water samples collected

at each potable well.

The instruments were rinsed with deionized water prior to
each test. Groundwater samples were collected in clean sample con-
tairers from a spigot at each well head. The containers were sealed

with teflon-lined lids, labeled, and placed in chilled containers for
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shipment to the analytical laboratory. No decontamination procedures
were required for sampling equipment, since all samples were collected

directly into laboratory containers.

No samples were collected from either of the two production
wells. Base personnel reported that each well had been out of service
for several years. No operable pumping equipment existed in either
well.

Results of the chemical analyses performed on the ground-
water samples from the potable wells are summarized in Table 6. The
analytical results (pH, specific conductance and metals) are in

éeneral agreement with the Miocene aquifer groundwater quality data

characterized by Shows (1970). Measurements of pH for the potable
wells ranged from 8.00 to 9.03. Specific conductance ranged from 190
umhos to 500 umhos.

Toluene was the only volatile organic detected; however, it
was present in all five wells at concentrations (6-11 ppb) only
slightly above the deééction limit. Phenol was the only acid extract-
able organic detected. It was detected only in Well No. 1, at a low
level (12 ppb). The presence of toluene and phenol at very low con-
oentfations may be attributed to the presence of phase separated hydro-

carbon, presumably lubricating oil or solvents used for maintenance of
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the well pumping equipment. Bis (2-Ethylhexyl) phthalate was the only
detectable base-neutral extractable organic detected. It was detected
in Well No. 1 and Well No. 3 at low concentrations (24 and 277 ppb)
and is usually associated with the use of PVC piping. The only metal
detected was chromium, found in Well No. 5 at a very low concentration

(9.0 ppb).

Results of the laboratory analyses indicate no significant
chemical contamination of the Activity potable wells. No extensive
remedial action is indicated or recommended at this time; however, the.
source of the toluene detected in all samples should be identified.
Resampling of all potable wells is recommended for confirmation of
reported results and to eliminate the possibility of sampling arti-
facts. Sampling and chemical analysis of the phase separated hydro-

carbon observed in each well could verify the contaminant source.

The phase separated hydrocarbon observed in each well should
be removed from the groundwater surface and its source should be iden-
tified. If the pumping fequipment itself or improper maintenance of
the pumping equipment is ..identified as the source of either the phase
separated hydrocarbon and/or the toluene, NCBC Gulfport should either
modify or replace the existing equipment or maintenance procedures.
In the interim, care should be taken, in the normal operation of the
potable wells, to prevent excessive drawdown in the potable wells and

possible pumpage of hydrocarbon by the well pumps.
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VII SITE ANALYSES

A. Site 1, Disaster Recovery Disposal Area

The following subsections present the results of the analysis of
data collected during field and laboratory investigations at Site 1 at
NCBC Gulfport. All field methodology, geophysical data, borehole/
groundwater monitoring well data and chemical analyses and QA/QC

results are presented in Appendices A through E.

1. Background Information

Site 1 is currently used as a disaster recovery training

area. From 1942 to 1948, before use as a training area, chemical

wastes were disposed at this site primarily by trench burial of con-
tainerized materials, reportedly 55-gallon drums. The principal
wastes disposed include paints, oils, solvents, paint strippers and
cleaning compounds (Envirodyne, 1985). Excavation in this area in
1984 revealed several drums with Xxylene, toluene, and 1,2
dichloroethane (DCE).

>

2. Site Reconnaissance

The majority of Site 1 is covered by trees and other vegeta-
tive growth. A large building with classrooms and offices is located
in the northeast corner of the site. Several smaller buildings are

located in the central part of the site. These buildings are inter-
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connected with narrow asphalt streets. Most of the buildings are
supplied with electricity and water. The locations of major features

at Site 1 are shown on Plate 4.

Site 1 is presently used for training activities which
occasionally involve the use of personal protective equipment as used
in "hazardous" enviromments. Simulated hazardous enviromments are
created in the 'training buildings by Navy personnel during training
activities. Navy personnel stated that the chemicals they used to
create these enviromments are enviromentally safe and pose no threat

to health and safety.

Surface water flow in the drainage ditches on site (see
Plate 4) was observed before and after periods of heavy rainfall.
Surface water at Site 1 flows from the site to the west via inter-
connected drainage ditches, adjacent to the streets and in three
shallow water bodies ("catfish"™ ponds) located at the north end of the
site. The flow rate in the water courses is usually low or the wa